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ABSTRACT

This study identified the effect of variables as measured by activity-based costing
(ABC) on course and department margins through the lens of inconsistent rewards. Data
were gathered from an ABC initiative conducted at a large public research university in
the United States. The data included measurements from 4,421 courses across 57
academic departments. Significant multicollinearity was discovered in the initial analysis,
and ultimately half of the variables measured in the ABC initiative were removed.
Hierarchical linear modeling (HLM) analyses were run to measure the effect of two latent
variables comprised of the remaining variables on course and department margins.
The results of the study provided evidence that the selected variables have a
significant effect on course margins and that differences among academic departments
have a significant effect on course margins. The results of this study are applicable for
education leaders who are managing margins across an academic department or college.
The results also have implications concerning resource allocation in public higher
education and the relationship between those institutions and their state governments.
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CHAPTER ONE
INTRODUCTION
In a modern economy faced with declining public funds allocated to higher
education, institutions must adapt in a variety of ways, including internal changes to their
financial management. Activity-based costing (ABC) is a costing methodology that
identifies activities in an organization and assigns the cost of each activity with resources
to all products and services according to the actual consumption by each. By conducting
an ABC analysis at the individual course or department level, a net margin can be
calculated (Anguiano, 2013). This study will focus on margins as a principal unit of
measurement for resource allocation and the dependent variable for analysis.
Purpose of the Study
Activity-based costing, a costing methodology employed widely in the private
sector, presents a nascent topic in higher education. The number of peer reviewed sources
analyzing ABC in a higher education setting is exactly three while the topic of
governance, resource allocation, and other financial topics in a higher education setting
are numerous. The first purpose of this research is to add to the existing body of
knowledge in the area of ABC and higher education resource allocation.
Second, this study attempts to provide valuable information to presidents,
provosts, deans, and department chairs regarding the relationship between activities and
costs of their courses, programs, and academic departments at their respective
institutions. While this study analyzes the ABC data of one university, the scope for
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comparison across the industry is high; every accredited higher education institution
offers instructional courses for completion toward a degree program.
Third, this study seeks to provide further data and context to those higher
education leaders when challenging resource allocation decisions must be made. By
analyzing the results of ABC data at a higher education institution, the conclusions
garnered should help leaders understand how to stay in business; a novel tool in a
challenging funding landscape for higher education.
Significance of the Study
There has been consistent pressure from state and institutional leaders to manage
a decreasing availability of resources. Summarily, as Granof, Platt, and Vaysman (2000)
state, “[whereas] public demand for increased accountability becomes more intense,
governments must demonstrate that the benefits of the programs and activities in which
they engage are commensurate with their costs” (p. 27). The pressures from national
trends in higher education have downstream effects all the way to the college level.
Department chairs and deans are now thrust to the forefront of cost management to
ensure resources are allocated both strategically and prudently so they can meet the
expectations of their institutions funding model (Massy, 2012). Specific cost drivers can
be identified to provide the context for resource allocation by analyzing the results of an
institutional ABC initiative.
The significance of this study has potential local, statewide, and national
implications. Figure 1 outlines the significance of the study at all levels, from the national
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down to an institutional level. Each level corresponds with factors that this study will
address.

Figure 1.1. Significance of the study.
As will be discussed in Chapter 2, national factors have created a challenging
landscape in state allocations. The challenging funding landscape has contributed to
states demanding more accountability regarding allocations. New models have emerged,
the most popular being performance-based funding (PBF) types. A new model of PBF
within higher education is known as ABC, which is explicitly required in California and
nationally in Australia (Massy, 2012). As will be explored in later sections, ABC allows
leaders to assess what it costs to run their courses/programs, departments, and colleges.
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At the most focused level, the “college level,” department chairs and deans can
use insights from ABC analyses to provide both the context for resource allocation and a
roadmap for change as necessary. This necessity is driven by broader factors, such as a
declining availability of state funds, moving back up from the institutional level to the
national level. One goal is that the study will provide leaders the context to adjust their
courses/programs/colleges, which inform allocations. With the ability to adjust
allocations, they have more tools to meet the outcomes required by various PBF or
governance guidance. By meeting PBF guidance, state accountability concerns can be
allayed. Having allayed state accountability concerns, universities may operate more
successfully in the challenging national funding landscape.
Definition of Terms

The following definitions are provided to clarify the terms that are used
throughout the study. Terms specific to the research design and methodology are defined
in Chapter 3 and following sections.
Activity-based costing (ABC) - A costing methodology that identifies activities
in an organization and assigns the cost of each activity with resources according
to the actual consumption by each.
Resource allocation - The financial means (dollars) provided to a unit (course,
program, department, etc.).
Margin - Financial resources (i.e., dollars) remaining after all revenues and costs
are realized.
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Course - The class offered as part of a degree program (e.g., American History
101).
Department - The organization of courses in a specific discipline that offers one
or more degree programs (e.g., Department of Accounting, Accounting 101).
The Significance of Margin in Higher Education
The for-profit business model states that the spread between revenue and cost
should be maximized to the greatest extent possible (Massy, 2012). Thus, the for-profit
rule states a program or activity should be expanded until the incremental revenue is
equal to the incremental cost (Massy, 2012). Incremental revenue is related to market
demand and prices while incremental cost depends on production and unit costs.
Expansion until incremental revenue is equivalent to incremental costs results in a
balanced margin (Massy, 2012).
The nonprofit model within higher education institutions adds an additional
factor, mission. The addition of a mission function is unique to higher education and
other nonprofits (Massy, 2012). As public institutions, the business model is adapted to:
incremental revenue = incremental cost + mission (Massy, 2012). Unlike for-profit
actors, public higher education institutions operate in further complexity with the addition
of mission/value. A for-profit business model would likely prohibit operations with a
negative margin; in public higher education, this negative margin operation may be
authorized regardless, as long as that activity is part of the institution’s mission. (Massy,
2012).
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This mission factor has many examples in practice: a university may be required
to open the physical activity facilities free for the general public due to state funding
requirements. Another example may be a department chair who must offer a degree
program that has limited student demand because of a state mandate. All of these mission
constraints place additional burdens on the nonprofit/higher education model for balanced
margins.
An unbalanced margin has significant impact on academic programs and
reverberates throughout the institution (Massy, 2016). At the course level, an unbalanced
margin would ultimately require resources from other areas to cover the deficit, as shown
in Figure 1.2. In this example, Course A represents a negative margin requiring revenue
from other areas to balance. Course B’s revenue or revenue from other programs are
needed to balance the net negative margin of Course A. This is to the detriment of new
programs or courses with revenue that could be supporting alternative initiatives (Massy,
2016). Ultimately, program margins enable universities to direct funds from highcontribution programs to others that may lose money; these planned cross-subsidies are
an explicit method to help universities fund and assert their mission (Massy, 2016).
Maximizing mission is often the primary objective in traditional universities, as it
requires the availability of unrestricted funds with which to subsidize money-losing
activities. The need for leaders to understand margins in their units or institutions is even
more prescient in the context of declining state support for higher education (Anguiano,
2013). These are the primary reasons why margins are a feature of this study and are
selected for analysis.
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Figure 1.2. The effect of an unbalanced margin in a department.
Theoretical Framework
Throughout society, consistent examples of inconsistent reward structures are
apparent. In a widely cited publication, Kerr (1975) provided descriptions and
ramifications of inconsistent reward structures in a variety of contexts, including
universities. This theoretical framework provides a firm foundation for inquiry of ABC
in practice at a major public university. It is also an appropriate lens that examines the
relationship between the state and its institutions of higher learning. Overall, Kerr
(1975) argues that “reward systems that are fouled up in behaviors which are rewarded
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are those which the rewarder is trying to discourage while the behavior he desires is not
being rewarded at all” (p. 769).
In the context of universities, Kerr (1975) remarks that universities “hope” that
teachers will not neglect their teaching responsibilities but rewards them almost
entirely for research and publishing. For example, at a research university, those with
larger teaching loads are less likely to be granted tenure compared to their peers whom
publish, despite the aforementioned operational goals (Hearn & Anderson, 2002).
Boettger and Greer (1994) argue that in the context of research and teaching, this
inconsistent reward system is beneficial since there are links between teaching and
research excellence. This is just one example within the context of the University
noted by Kerr (1975).
This theoretical framework is prevalent across PBF schemes as well.
Performance-based funding is a system based on allocating all or a portion of a
university’s budget based on defined performance measures. This will be discussed
further in Chapter 2 of this study. One of the findings of PBF schemes in the United
States have shown that states create metrics for funding without accounting for
operational realities (Dougherty & Reddy, 2013; Wellman, 2001; Zumeta, 2001). Poor
results in these states likely inform why over half of states that adopted PBF schemes
by the year 2000 had dropped them just over a decade later (Dougherty, Natow, &
Vega, 2012). In this circumstance, states are creating systems that reward funding
based on metrics that do not align with the operational realities of the university,
ultimately leading to the removal of those systems.
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At the University of California (UC), the framework aptly applies to resource
allocation. In the 2015 funding agreement between the State of California and the UC
system, there are no stated goals for ABC. Per the funding agreement, the UC system
agreed to implement an ABC initiative at three campuses as part of the requirements
for general state support for the 2015 academic year (University of California, 2018).
There are no stated goals for the outcomes; it is likely that the state hopes for cost
reduction based on the background description of ABC. If this were the hopeful result,
the rewards are not linked to the outcomes. The reward of state funding is granted
simply for undertaking the initiative (University of California, 2018).
Because using ABC in the higher education setting is a new practice throughout
the industry, it is unclear if the variables measured by the initiative inform margins or
resource allocations (this will be discussed in Chapters 4 and 5), a clear inconsistent
reward for an initiative based on resource allocation. This is notable in that ABC is also a
staple tenant of the UC’s performance-based budget agreement with the State.
In addition, it is unclear if colleges or departments who operate positive margins
are rewarded for the practice. As shown in an earlier section, programs with positive
margins are often used to subsidize those that have negative margins, an inconsistent
reward for educational leaders who manage margins effectively.
Overall, the university is a large, complex bureaucracy with multiple official and
operational goals with a new budget allocation initiative of ABC, designed and
implemented with no stated outcomes in mind. Kerr’s (1975) theory of inconsistent
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rewards forms a viable theoretical framework from which to analyze potential outcomes
of ABC.
Research Questions and Hypotheses
The present study seeks to answer the following research questions:
1. What are the estimated effects of ABC variables on course margins?
2. Do differences among departments affect course margins?
Hypotheses
H1: Activity-based costing variables affect course margins
H2: Differences among departments affect course margins
Summary
The researcher’s goal is to provide valuable information to academic leadership
regarding the relationship between activities and costs of their courses, programs, and
academic departments at their respective institutions. Additionally, the researcher seeks
to contribute to the research knowledge about higher education leaders when challenging
resource allocation decisions must be made.
The significance of this study is high, with the findings applicable to all
institutions of higher education which offer courses for degree completion. Because of
the importance of margin in a higher education context in addition to the challenging
state and national funding landscape, assisting leaders to understand how to stay in
business despite these challenges is of paramount importance.
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CHAPTER TWO
REVIEW OF THE LITERATURE
Introduction
Despite a broad literature search, there are incredibly few peer reviewed articles
from high impact and reputable journals that explicitly explore ABC in a higher
education setting. This positions ABC as a nascent topic for inquiry. Those sources found
do explore the particular challenges with implementing ABC in higher education and
present suitable context for an inquiry into the topic.
While peer reviewed literature regarding ABC in higher education is minimal,
there are detailed sources on the topic outside those that are peer reviewed. Multiple
white papers, industry conference notes, and internal audit/reports by higher education
researchers and practitioners alike provide a robust source of knowledge regarding ABC
in higher education; opportunities, challenges, how-to, and more. A sample of these
sources are included in the literature review because of the limited availability of peer
reviewed ones regarding ABC in higher education.
This dissertation utilizes data from a large public research university in California
where ABC was mandated as part of a PBF agreement with the state. The literature
involving state governance models of higher education, including PBF, offer a large
number of peer reviewed articles which inform the scope of this study.
This literature review is segmented into three sections; university
governance, PBF, and ABC. Articles were gathered using the Google Scholar
database. The search terms included: (a) higher education governance, (b) higher
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education governance models, (c) higher education governance and tuition impacts,
(d) PBF, (e) PBF in higher education, (f) PBF higher education outcomes, (g) ABC
in higher education, (h) ABC in universities, (i) higher education resource allocation
models, and (j) others. Many sources were also found by identifying relevant cited
literature within the current literature being reviewed. The three principal themes
are outlined below:
1. Analyses of budgetary austerity in higher education and the responses of those
institutions, specifically relating governance models
2. Performance-based funding and outcomes measured
3. ABC in the higher education setting
Public Higher Education and State Government
Since the inception of the first public universities in the United States, the
relationship between public higher education and the state continues to shift from
one of partnership to one of conflict. With the introduction of the Morill Act in
1862, the number of public universities exploded across the country, in tandem
with emboldened state governments tasked with managing and funding them
(Zusman, 2005). In a tighter budget landscape, state governments are forced to
make tough decisions on spending priorities; this has historically reduced the level
of financial support given to higher education institutions despite their growing
importance to society. With declining state support, universities are forced to
decide whether to increase costs or cut programs, the former more common
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(Zusman, 2005). It also compels some to rethink their relationship with the state,
with universities from Virginia to California and in between exploring options.
Public universities are typically classified as state-agencies, beholden to the
same rules and regulations of similar branches of government: (a) financing, (b)
procurement, (c) human resources, and (d) others. Crucially, universities are also
likely bound to the state with regard to a prime revenue source: setting tuition
(McLendon, 2003a). Over time, this funding balance at the larger institutions in
some states was called to question. For tuition-setting autonomy, the type of
autonomy in which many private schools operate, many public institutions are
willing to accept even less state aid, often directly impacting the cost they wanted to
control on the outset; tuition (Couturier, 2006).
Since the boom in higher education with the end of WWII and the GI bill,
the relationship between states and their higher education institutions has been
dynamic and complex, with institutional boards and governance structures
expanding, contracting, and forming anew (Zusman, 2005). According to Marcus
(1997), “the equilibrium in authority between the state- level board and the
institutional boards, as well as between institutional governing boards and their
component campuses is dynamic” (p. 406).
Marcus’ (1997) analysis seeks to discern the extent to which a set of internal
factors between states and their higher education institutions will drive a change in
governance, such as the desire to increase accountability (state ask), or the desire for
increased autonomy (university ask). The most frequent battle is between state
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elected officials demanding increased accountability and universities’ frustration
with regulatory and reporting requirements, which divert resources from other
means (Marcus, 1997). Between 1989 and 1994, 49 proposals regarding governance
had been advanced in 29 states, with 55% of those enacted into law. The most
frequently cited reason for these restructuring proposals was the desire to increase
accountability, at 51%. Fifteen out of 25 of the accountability-related proposals also
included efforts to increase productivity at the universities in question (Marcus,
1997). This timely analysis provides context to the conditions which brought leading
public institutions to push for a change in the governance model.
An analysis from Couturier (2006) in Table 2.1 showcases the tenuous
relationship that public universities have managed with their corresponding state
governments’ overtime. The trend is clear; states have historically reduced their
allocations to higher education, a separate trend from other major funding initiatives.
Table 2.1
Proportion of State Allocation to Various Public Service Sectors
Appropriation
Higher Education
K-12 Education
Mental Disability
Corrections
Medicaid
Other GF
Appropriations

Since 1985
-7%
-1%
1%
1%
7%
No change

Since 1990
-6%
No change
No change
No change
5%
1%

Since 1995
-3%
No change
No change
-1%
No change
4%

Since 2000
-3%
1%
1%
No change
2%
No change

Performance-based funding agreements where states focused on outcomes and
mostly let the universities manage their own internal affairs, has increased over the
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years. This situation is brought about as state governments and universities pursued
solutions to the reduction of state funding in parallel early on (Couturier, 2006).
The state focused on demanding more accountability from its institutions as
universities focused on demanding more autonomy, comparable to Marcus (1997).
The literature is mixed regarding how this imbalance may affect future higher
education policy. Most notably, the impact of this policy on the statewide and
institutional level will not be able to be evaluated until years after its enactment; the
ultimate relationship between public universities and the state will play out, for better or
worse, in the longer run. Observers knowledgeable about plans at institutions whom were
given more financial autonomy acknowledge that it may take five years or more to realize
net savings. Couturier (2006) agrees,
At the time of this writing, the jury is still out on whether the overall impact of
[university governance] legislation will be positive or negative. A series of
unknowns will be highly influential in what the history books later say about this
experiment. (p. 52)
Unfortunately, there have not been any studies since to measure this impact.
Conclusion
Adjusted for inflation, total state funding for public 2-year and 4-year colleges in
2017 was nearly $9 billion lower than 2008 levels according to the Center for Budget
and Policy Priorities (Mitchell & Leachman, 2017). With a rapid decline in state
funding, public higher education leaders were forced to respond. The two principle
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responses from universities included raising tuition, which has averaged a 35% increase
nationally since 2008, or a reduction in student services.
Since the steep decline of state fiscal contributions to universities across the
country, there have been frank conversations about the appropriate governance and
overall relationships between the state and their public higher education institutions.
Some have moved boldly into unchartered territory by forming new relationships
which give institutions the option to apply for an unprecedented level of autonomy
from the state in exchange for adopting specific measures of performance and
accountability, often known as PBF.
Performance-Based Funding
State PBF is an incentive system that links the funding of an institution to specific
performance outcomes. These specific performance outcomes vary and are determined by
the state or governing body managing the policy. These measures can include: (a) student
retention, (b) graduation rates, (c) student test scores, (d) job placement, (e) faculty
productivity, (f) campus diversity, or a (g) university costing model. For example, by
linking state appropriations to the number of degrees produced (outputs) rather than the
number of students enrolled, this funding model offers an alternative to the traditional
model of financing public higher education, which is focused on inputs (Hillman,
Tandberg, & Gross, 2014). The input-focused model rewards institutions who enroll as
many students as possible, regardless of their individual or collective success. For this
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reason, many states actively sought out new models to change this dynamic (Doughtery
& Reddy, 2013).
As of 2014, 33 states had performance funding models in place, although the
budget institutions received based on PBF varied widely in terms of the percentage of
their total budget allocation to institutions, from 1% to 85% (Tandberg & Hillman, 2014).
This wide distribution informs that while PBF could be similar in theory, in practice the
implications would likely vary widely.
The proponents of PBF argue that since the model focuses on outcomes rather
than specific institutional inputs or actions, they allow each individual institution the
flexibility to run their academic programs while letting the state ensure the institutions
are serving the public interest (Burke & Minassiasns, 2002). Critics claim the metrics are
made without accounting for operational realities and complexities in running a
university and subject to a fractured political process (Dougherty & Reddy 2013;;
Wellman, 2000; Zumeta, 2001).
The literature studying PBF in the context of higher education is numerous and
varied. Peer-reviewed literature on the topic includes both qualitative methods and
quantitative experimental) and nonexperimental designs. Almost all PBF schemes
established for higher education institutions included measures directly related to access
and equity such as graduation rates, persistence levels, and academic program offerings;
thus, the literature has focused on these concepts. With such a well-researched topic,
common results can be found regarding how PBF has affected state funding allocations to
individual institutions, though this is far from the case.
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Empirical Support for Performance-based Funding
Some research has shown that PBF has had a positive effect on access and equity
at U.S. higher education institutions. These studies range from qualitative ethnographies
with senior university leaders to scaled quantitative studies analyzing institutions across
different states. Some research with these results includes interviews with senior
leadership at universities that were funded using performance-based models (Burke,
2005; Hillman et al., 2014; Jenkins & Shulock, 2013). The overwhelming majority of
state government-initiated performance outcome expectations were to increase
persistence and graduation levels among the student body. Attaching these student
outcome measures to funding from the state increased the priority of persistence and
graduation levels in executive-level discussions at those universities (Rabovsky, 2012). In
Tennessee, only two out of the 12 public institutions in the state participated in an outside
assessment of their general education program. At the end of the first year of the
performance-based program, all of them participated, which may be attributed to
assessment programs increasing academic quality (Burke, 2005). Some research has
found evidence that performance funding is associated with changes in campus planning
efforts and administrative strategies that may improve academic and student support
services, a major reallocation of resources (Dougherty & Reddy, 2013). It is possible that
colleges responded to performance funding by investing more money into instruction
(Rabovsky, 2012).
Quantitative assessment of these topics also supports these claims of positive
effects of PBF. Studying the various institutions in Tennessee, Burke (2005) found that
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persistence rates among students at both 4-year and 2-year colleges increased under the
PBF model. In Indiana, specific outcome expectations surrounding the graduation of lowincome students were placed in their performance funding model; positive results were
garnered during the funding period (Doughtery & Reddy, 2013; Jenkins & Shulock ,
2013). Many states also placed explicit enrollment growth targets on underrepresented
socioeconomic groups. Doughtery and Reddy (2013) found that the link between
increases in African American and Hispanic enrollments and PBF models are statistically
significant, showcasing an explicit link to increasing access and equity (Jenkins &
Shulock, 2013). These quantitative studies are the most precise arguments for the affect
PBF has on access and equity measures in higher education.
Empirical Evidence Against Performance-based Funding
While there is some empirical support for PBF, there is also empirical research
that states either no positive effects or a presence of negative effects. One interesting
phenomenon is a negative but statistically significant relationship between PBF and
research revenues (Jenkins & Shulock, 2013; Ravobsky 2012).
Poor results, particularly regarding student graduation and persistence, may
inform why over half of states that adopted performance-funding schemes by 2000 had
dropped them by 2012. Indeed, senior university leaders of institutions in those states that
had dropped PBF had less often agreed with statements about its positive effects
(Dougherty et al., 2012).
Some higher education leaders expressed frustration that the composition of their
student body led to a disadvantage in PBF models. The logic was that those institutions
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with more students who required financial assistance were less likely to graduate,
impacting universities that needed public funding the most. These leaders reported
weakening academic standards to increase graduation rates (Dougherty & Reddy, 2013).
Some institutions may have taken drastic measures to meet the performance outcomes
(such as graduation rates) to secure funding, to the detriment of academic quality; this
could have significant implications on equity in higher education.
Overall, some results have shown adverse effects for higher education institutions,
including no relationship or adverse relationships between PBF and outcomes determined
by the relevant state authority. The differences between these findings and those that
were positive merit further review which will be explored in the next section.
Mixed Messages
Competing results on the impact of PBF on higher education result in mixed
messages to scholars and practitioners alike. Select states like Missouri and Washington
have dropped PBF; Dougherty and Reddy (2013) continue to argue that higher education
administrators played a key role in ensuring the PBF program ceased. One of the reasons
for this shift in support is because both states had funding which was held back and
institutions had to earn it back through improved performance (Dougherty & Reddy,
2013). The loss in funding likely affected the educational program. Even though
Washington state institutions experienced positive impacts to regarding PBF (Hillman,
Tandberg, & Fryer, 2015), PBF as a practice in that did not continue in these states.
Florida, which kept a PBF model, does not have an appropriation holdback feature
anymore. This lack of a holdback feature means that if specific institutions failed to meet
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PBF criteria, they would not be penalized in funding. This lack of penalty diluted the
impact of the program entirely (Dougherty & Reddy, 2013).
Results are also mixed using quantitative methods. One review concluded that no
study has produced consistent statistically significant results tying performance funding
to improvements in educational outcomes (Hillman et al., (2015). This conclusion is
echoed by the results of the national report card led by the U.S. Department of Education,
which showed that grades received by schools under PBF showed no statistically
significant increase over those that were not under PBF schemes (Volkwein, 2008). Even
though qualitative studies referenced earlier found that PBF affected institutional
spending priorities, Rabovsky (2012) argued the opposite based on data from the
Integrated Post-Secondary Education System.
Some of the discrepancies can be explained by the particular research methods
being used. Dougherty and Reddy (2013) controlled for enrollments, changes in tuition
and student aid levels, figures on the state economy, and others in a multivariate analysis
to further analyze the impact of PBF on the aforementioned measures. When these factors
are accounted for in the statistical model, the researchers failed to find significant impact
of PBF on student outcomes. In further peer reviewed articles, the authors either did not
explicitly mention whether or not control factors on access and equity measures were
used were listed in the study’s limitations. Based on Dougherty and Reddy’s (2013)
findings, this could have troubling news for proponents of PBF, however, the studies
would need to be replicated.
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With the available volume of studies, peer reviewed literature regarding PBF
outcomes is varied and disparate. This creates mixed results and contradicting claims.
While some authors found data to support that PBF had a positive association with
increased student graduation, persistence, and other factors linked to strategic resource
allocation, other authors found the opposite. Since higher education institutions are large,
complex bureaucracies, there are many factors that go into outcomes including but not
limited to those relating to funding. This could infer data integrity or research validity
issues, however, based on the reviewed literature, these disparate outcomes are likely
more nuanced.
With regard to state adoption of PBF models, Burke (2005) noted that states
which abandoned performance funding were characterized by strong opposition to the
model by higher education institutions but also with a high turnover of governors. Indeed,
in Dougherty et al.’s (2012) analysis where over half the states that had PBF models in
2001 had dropped them in 2015, nearly all of them experienced turnover in the
governor’s office. Since state funding models are ultimately decided by the governor, this
turnover could play a decisive role in the likelihood of PBF continuing as a state
allocation model.
Should states choose to stick with PBF through multiple governorships, some data
suggest a statistically significant link between the funding model and stated outcomes
when the funding model has been in place beyond seven years (Tanberg & Hillman,
2014). Due to the absence of longitudinal data, the vast majority of studies used a
snapshot, often comparing current year with the prior. Dougherty et al. (2012) state that if
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PBF advocates want to create a sustainable base of funding, they need to better secure the
support of public institutions and expand the breadth of political support by reaching out
to social groups driven by the values of educational equality. Hopefully, with this
approach, more states will be able to keep PBF in place for seven years or longer to
replicate Tanberg and Hillman’s (2014) findings.
The results of peer reviewed research reveal disparate and contradicting findings
in addition to well-founded skepticism based on research methods and datasets being
used. Some authors have provided solutions to solve these issues, but thus far there are no
peer reviewed sources that have replicated existing studies with updated research
methods or datasets.
The lack of evidence clearly tying performance funding to better outcomes raises
the question whether the lack of impact stems from flaws in the funding model and how it
impacts institutions or whether there just are not enough data to draw an accurate
conclusion. Since so many states have adopted and then renounced the funding model in
a relatively small segment of time, it will take bold political and institutional leadership
to ensure the model lasts long enough for conclusive results to be reached.
Performance-Based Funding in California: Activity-Based Costing
In 2017, the Governor and the UC agreed to implement an ABC framework at one
of its campuses as part of its PBF model with the state (University of California, 2018).
The only written expectation was that a campus should implement an ABC funding
model on its campus. However, the stated goal of the individual campus as written in the
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UC Budget Framework was to “deliver improved cost data to assist academic decision
making, specifically in optimizing resources allocation for courses” (p. 5).
Many universities have looked to functional cost control methods, such as
reducing tenure track faculty positions in favor of adjuncts. However, these are often
done haphazardly, with little analyses done regarding impact (Granof et al., 2000).
Universities, especially public ones, use huge teams to compile annual reports of
accounting data, often for legal and compliance reasons (Shulock, 2011). However, there
is a widely known type of accounting practice utilized in the private sector and K-12
which universities have been slow to adapt.
Resource cost modeling, better known as ABC, has been widely adopted in
the private sector and well known in K-12 finance circles, but has been slow to catch
on in higher education (Granof et al., 2000). Activity-based costing can be defined as
“a costing methodology that identifies activities in an organization and assigns the
cost of each activity with resources to all products and services according to the actual
consumption by each” (Anguiano, 2013, p. 4). Given the extremely limited
availability of peer reviewed sources for the topic, each source will be reviewed in
depth to glean pertinent data on the state of research and underlying conclusions.
As previously stated, there are few peer reviewed sources explicitly dedicated
to ABC in higher education. However, there are select sources that are, and they
provide considerable context as to why ABC is limited in its adoption. These peer
reviewed sources also extend their analyses to other public noneducation institutions,
restricting the applicability to public higher education institutions rather than both
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public and private. Given the lack of peer reviewed material regarding ABC in higher
education; these three selected articles will be analyzed in depth.
Adoption of Activity Management Organizations
This paper examines the scope of ABC practices adopted by Australian public
sector organizations using a peer reviewed activity analysis framework by Gosselin
(1997). The analysis is a replication study compared to an earlier analyses done which
surveyed private sector organizations in Australia. Gosselin’s activity analysis
framework (1997) measures other accounting tools, such as activity analysis and
activity cost analysis, but for the purposes of this review we are solely focusing on
ABC, the third measure of Gosselin’s framework.
Biard (2007) corroborates many observations concerning ABC’s utility yet lack
of adoption in public sector organizations and higher education; “Although the claimed
benefits of ABC have been supported in numerous studies . . . there have been
relatively few studies that have examined the adoption of activity management
practices in the public sector” (Biard, 2007, p. 552). In addition, the study identifies
that there is a defined “gap in the literature examining the adoption of activity
management practices in the public sector” (Biard, 2007, p. 553). Most critically,
previous research of organizations outside of higher education has shown that ABC
and other activity management practices “ [promote] increased transparency and
efficiency in the conduct of government activities” (Biard, 2007, p. 554).
The stated goals of Biard’s (2007) analyses are to:
1. Examine the extent of adoption for activity management
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2. Compare it between private and public sectors, and
3. Examine the association between adoption and organizational factors.
These explicit and narrowed goals contribute to the strength of this article. Biard
(2007) mailed a survey questionnaire to 250 Australian public sector organizations, such
as hospitals, government agencies, and universities. Of those institutions which
responded, 18 were universities, which represented about one quarter of the overall
respondents. The survey was sent to the financial controller of a business unit within each
organization and used Likert-style survey indicators. Biard produced results that are
consistent with others’ conclusions on the topic of ABC in higher education. Overall,
public sector organizations adopt activity management practices to a much lesser extent
than private sector organizations (Biard, 2007).
According to the study, the difference in adoption of ABC between
government business enterprises, government agencies, and hospitals is not
statistically significant (Biard, 2007). However, one result that came out of the study
was that “universities adopted each level of activity management to a significantly
lesser extent than the other three types of organizations” (Biard, 2007, p. 560). Biard
does contribute to or speculate as to why there might be a difference between
universities and other government organizations. Finally, Biard’s analysis also found
that there were no statistically significant relationships between the adoption of ABC
and organization size. This telling finding takes away one of the earliest assumptions
of universities’ low adoption rate, their large size (compared to other government
agencies). Biard offers some conclusions overall, that public sector organizations are
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not as sensitive to cost-control as their private-sector counterparts which may lead to a
decreased desire to undertake these selected management practices.
This article is somewhat restricted in utility due to its focus on Australian
institutions only but nevertheless provides well researched conclusions regarding
the adoption of ABC in public universities compared to both private sector and
other public sector organizations. It supports the conclusions of casual observers in
the United States concerning the low adoption of ABC practices at U.S. institutions
as well.
Activity-based Costing in Universities – Five Years On
Cropper and Cook (2000) describe the state of ABC adoption within the
United Kingdom (UK) higher education institutions and align with many of Biard’s
(2007) findings. The researchers focus on higher education institutions instead of
multiple governmental bodies. The authors’ view on the current state of higher
education in the UK are clear early on, “gone are the days when academics can look
out from their ivory towers without fear of the consequences of pursuing uneconomic
ventures or ill- considered initiatives” (Cropper & Cook, 2000, p. 61).
Similar to Biard (2007), Cropper and Cook (2000) use a national survey,
though they also compared it to a similar survey sent five years prior. Notably, the
authors mention, “the idea of using ABC in [higher education] institutions is not new.
One of the earliest publications on ABC in the higher education sector came from Port
and Burke (1989). They noted that institutions were effectively in the position of being
a supplier of a range of products which have to be sold in a competitive market
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(Cropper & Cook, 2000). Since that seminal 1989 study, no research has been
published, given trend results in ABC adoption in universities over many years. Based
on an extensive search using Google Scholar and other means, the authors point on
available literature appears to be accurate.
Cropper and Crook (2000) emailed questionnaires to the 111 members of the
British Universities Finance Directors Group, and 47% of those responded. This is
the same group that answered the questionnaire five years prior, with a similar
response rate. Only 31% of respondents stated they had not started a discussion of
ABC implementation, compared to 65% five years prior, suggesting ABC’s
increasing prevalence in higher education circles. Those same respondents in this
study reported that 16% intend to introduce ABC to relevant organizational units;
this is a steep climb from the 5% whom reported the same intent five years’ prior.
Respondents have largely the same expectations regarding ABC benefits as
they did five years prior, although they are quite low overall. Twenty-five percent of
1998 and 26% of 1993 respondents believe ABC leads to a more equitable resource
allocation to schools and departments (Cropper & Cook, 2000). Nine percent of 1998
and 1993 respondents believe ABC satisfies the requirements of funding councils.
Notably, there was a slight uptick of organizations reporting that they decided not to
introduce ABC, 7% in 1998 versus 3% in 1993. Of the small portion of respondents
who did implement ABC at their organizations on some level, ABC received relatively
low marks. Just 28% of respondents stated that ABC aided financial decision making
and improved understanding of costs (Cropper & Cook, 2000). Just 17% said ABC
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helped create a more equitable resource allocation to schools and departments. These
results point to either poor implementation or adoption practices or that ABC may not
be suited well for these specific university environments (Cropper & Cook, 2000).
Unfortunately, the questionnaire was limited in its ability to provide context further
than the aforementioned results. The authors took the results to show that, “The major
implication of this point lies in the high level of commitment, training, communication,
data collection, processing and interpretative work required to introduce ABC and the
consequent need for resources and funding which its development will create”
(Cropper & Cook, 2000, p. 66). It is apparent that the adoption of ABC does require
significant resources to implement, but that was not readily interpreted from the survey
results. In addition, the incredibly small sample size (only six respondents in some
categories) present some challenges when the authors hope to make a generalization. It
is also cause for concern when the same group has been surveyed twice but it is not
readily apparent whether they had responded to the previous survey or not. Overall,
this article has some limitations to note but because of the narrow research regarding
ABC in higher education it is nonetheless an important contributor.
The existing literature on ABC in the higher education setting is limited to two
peer reviewed sources which presents a ripe topic for inquiry. The limited research on
the topic mirrors the lack of universities undertaking an ABC initiative on campus
(Biard, 2007).
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Industry White Papers on Activity-Based Costing in Higher Education
Given the lack of peer reviewed sources on the topic of ABC in higher
education, the literature review was expanded to include nonpeer reviewed sources
germane to the topic. The most relevant sources in this category included industry
white papers written by practitioners in the field (higher education finance leaders) and
conference white papers describing discussions and conclusions written by a cohort of
researchers and practitioners who attended the conference together. These sources give
further context to the topic of ABC in higher education through the lens of a
practitioner; this adds to the existing knowledge base in new and germane ways to
further inform researchers hoping to study ABCs impact, drawbacks, advantages, and
others. Critically, two specific white papers outline how ABC was implemented at their
respective institutions, the UC Riverside (UCR) and a department at the University of
Texas at Austin.
Implementing Activity-Based Costing at University of California Riverside
At the UCR, the ABC model implementation was led by the then CFO, Maria
Anguiano, who authored the white paper. As outlined in Figure 2.1, this ABC
implementation was done campus wide and broken up into five stages:
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Figure 2.1. Steps in cost allocation framework. Adapted from Anguiano, M. (2012). Cost
Structure of Postsecondary Education. Bill & Melinda Gates Foundation. Retrieved from
Bill & Melinda Gates Foundation Database https://maximizingresources.org/files/CostStructure-of-Post-Secondary-Education.pdf

These stages outline the process to implementing ABC at a higher education
institutional and provide a critical foundation for analyzing the variables that will be
outlined in Chapter 3. Step 1 is likely already costed out by most institutions. At a major
research university, categories would likely include education, auxiliaries, research, and
public service. In step 2, specific education cost categories would be created; this would
take data from academic deans and department chairs, such as course development,
teaching, tutoring, and other factors. For accurate costing data and correct
implementation of ABC, it is supremely important to undertake a bottom up costing
approach, assigning individual values to each course, such as number of hours taught.
This bottom up approach enables course costs to be reflective of their unique and
individual characteristics (Anguiano, 2013).
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Steps 3 and 4 involve allocating proper cash amounts to each activity. By
utilizing this strategy across all categories, “each course can be rolled up to obtain the
total direct costs per school or department” (Anguiano, 2013, p. 14). Step 4 involves
calculating direct costs, a far more challenging endeavor. Despite current practices at
many institutions, “indirect costs should not be spread like peanut butter, with an even
spread among all courses” (Anguiano, 2013, p. 15). Anguiano (2013) emphasizes that
with different cost centers and different cost drivers affecting one course, one of the
main benefits of ABC is the ability to define those through the methodology to create
an accurate cost for a course. There were no explicit results reported in this white
paper.
Implementing Activity-Based Costing at The University of Texas
Granof et al. (2000) chose to focus on one department rather than an entire
university, unlike Anguiano (2013). The principal reasons to focus on a department
rather than an institution was important because university costs are largely affected by
decisions made at the departmental and college level, such as course selection and
offerings. Preliminary research also showed that many of the questions at the upper
echelons of decision making were similar to those at other public and private agencies,
whereas decisions made at the college and departmental level were unique for a variety
of reasons as previously mentioned (Granof et al., 2000). Lastly, the accounting system
of a single department is manageable given the resource constraints of the case study
(Granof et al., 2000). Overall, the authors have sufficiently and responsibly limited
their scope and provided clear rationale for the selected participants of their case study.
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Based on conversations with the department chair, faculty members, and the
authors’ own experiences, the typical allocation of time went to 50% for teaching and the
rest of time split based on individual characteristics of faculty. For example, it is the
department’s policy to shield newer faculty members from committee assignments in
their early years so they can focus on acquiring grants. With these data, the authors then
charged each faculty member’s cost to the specific course sections. The next step was to
take a similar approach to staff and other administrative costs to the various categories.
The second stage involved calculating various college costs to the programs of the
departments. The authors identified six specific cost centers from the college, including
media services, career services, IT, the dean’s office, the graduate dean’s office, and the
undergraduate dean’s office. Many assumptions were made during the allocation of these
cost centers to individual courses, which the authors noted are illustrative of challenges
facing higher education (Granof et al., 2000). For example, the career services office does
not dedicate an equal amount of time to each student. In general, students normally avail
themselves of the services of the career services center, and this varies drastically
between students (Granof et al., 2000). Also, since some degree programs are only two
years (e.g., Masters in Public Accounting) whereas some are four years (e.g., Bachelor of
Business Accounting), the office might dedicate their time serving half of the student
population of BBAs while the full cohort of MPAs would be interested or eligible. While
the Anguiano’s (2013) analysis of the UCR ABC implementation did not analyze
findings and was written as a “how-to,” Granof et al.’s (2000) analysis of the University
of Texas Accounting Department provided a lengthy analysis of findings. Granof et al.
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(2000) outlined specific findings from their resulting ABC implementation and
generalized their findings for other departments that may decide to implement their own
ABC analysis. First, there are great disparities in the cost per student between academic
programs; $9,346 per PPA student per year and $34,244 per PhD student, respectively.
This is mostly attributed to the small class sizes in the PhD program. But because aid
comes from outside sources, this was not part of the cost calculation.
There is a striking cost due to unused capacity in the department, mostly due to
poor academic planning. In their analysis, Granof et al. (2000) found that several
sections of multi-section courses were oversubscribed, while others were
undersubscribed. In one instance, some electives were offered twice per year but were
undersubscribed in each semester. In total, about 24% of department teaching costs
were categorized as “unused capacity” which came out to $763,234.00. These kinds of
figures are of paramount importance for decision makers and impact successive
academic course offerings and budget.
The third finding is that ABC provides useful efficiency information across
departments as well. For example, the analysis concluded that on a per-student basis,
the accounting department’s own BBA program cost the department less than the
MBA program of another department. This accounts for the relative salary level of
the faculty that teach those courses and the amount of time that they spend teaching
them, which turns out to be much higher than other inter-departmental programs
(Granof et al., 2000).
The fourth finding is that support services (indirect costs) do not benefit
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academic programs uniformly. This would normally be a reasonable assumption for
most higher education researchers (e.g., the engineering labs required of engineering
majors is much different than social sciences), yet it is informative to get some
primary source data behind this assumption. For example, Granof et al. (2000) found
that excluding space costs, support costs were only $2,355 per PhD student but
$7,326 per MBA candidate. If you include the cost of space, PhD figures jump to
$3,415 with $13,476 per MBA candidate. This also supports the conclusion that space
costs are of huge consequence, and Granof et al. (2000) mention that the figures
estimated in space cost are likely undervalued since they do not include utilities and
maintenance. Unfortunately, the authors were remiss in providing analysis on why
space costs for PhD were less than their MBA peers.
Granof et al.’s (2000) first concrete takeaway corroborates a major conclusion of
the UCR study; it is easier to apply the ABC with stronger the existing
management/information system of an organization. Yet conversely, this also means that
the weaker the system, the greater the contribution of ABC. The authors corroborate that
most universities use fund accounting systems that are primarily used to ensure legal
compliance rather than act as a functional tool for managers. Granof et al. (2000) do not
mince words, stating, “…the main contribution of ABC may be in encouraging the entity
to establish the rudiments of a management-oriented accounting system” (p. 17).
Another key takeaway is that there are currently no “off the shelf” manuals on
how to install an ABC system in government and nonprofit organizations. This statement
looks to be true as the internal UCR white paper on ABC was not published for another

35

13 years after this report (Anguiano, 2013). The authors mentioned they were surprised at
the number and significance of issues that arose unique to universities. For example,
deciding whether a teaching assistant was an employee of the research enterprise or a
customer in the form of scholarship and a degree has definite impact on the results of
ABC analysis. In addition, there is considerable fear among university stakeholders to
quantify the costs of the activity which they engage (Granof et al., 2000). While this case
study was restricted to a department, once ABC is expanded to include the whole
enterprise (such as UCR) additional pushback is likely from otherwise unknown auxiliary
functions.
Industry White Paper Summary
Activity-based costing is a rare methodology in that it is prevalent and known
across the private and public sectors but has incredibly few applications in higher
education. Even between case studies at the University of Texas and UCR, there were
more than 15 years during which no progress was made in ABC application in the higher
education context. However, it is possible that other studies similar to Texas or UCR
were conducted internally and not available to researchers. In both Texas and UCR’s
examples, funding for the study was partially or fully provided by external parties that
likely enabled them to be searchable.
A few specific themes across the peer reviewed literature, white papers, and case
studies emerged:
1. Implementing ABC will require considerable financial and personnel
resources.
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2. The implementation will likely be incredibly challenging without buy-in
from multiple stakeholders, most importantly faculty and department chairs.
3. If the requisite resources and buy-in are assembled, the data gleaned from
ABC will provide leaders with actionable data.
According to a Gallup poll (2011), barely a quarter of campus chief financial
officers expressed strong confidence in the viability of their institution’s financial model
over five years and less than 15% expressed confidence when the horizon was extended
to 10 years. These industry white papers showcase that ABC methodology, combined
with the appropriate analytics, will provide institutions with a powerful campus wide
planning tool that can inform previously unknown resource allocations and hopefully
improve upon those responses to the Gallup survey (Anguiano, 2013). The literature
supports the observation that inherent traits of the modern university make ABC both an
incredible challenge to implement but also a potential boon to the institution if done
correctly.
Overall Summary
The foundation of ABC in a university setting, specifically for the UC system,
can be linked to on a deep history of inquiry and research regarding the relationship
between the state government and their public institutions of higher learning. Many
states, including California, have implemented PBF schemes with varying degrees of
success dependent on the outcomes that are measured. Performance-based funding for
higher education institutions gained popularity as states were forced to grapple with
declining revenues through national economic downturns. While many PBF schemes
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have focused on student outcomes, the available context may point to another hopeful
goal, optimized resource allocation within the University.
CHAPTER THREE
RESEARCH DESIGN

In this chapter, the data collection process, the sample, variables, and the data
analysis procedures are outlined. Exploratory factor analysis (EFA) and hierarchical
linear modeling (HLM) was conducted to produce the effect of ABC cost data on
course and department margins.
Research Hypotheses
The study seeks to answer the following questions: a) what are the estimated
effects of ABC cost data on course margins? and b) do differences among departments
affect course margins? The research questions examine effects at the department level
(level 2) and at the course level (level 1). If the conceptual model fits the data or can be
modified to do so, then the estimated effects of the ABC data on course and department
margins will be described using the model.
Data Collection and Sample
The data analyzed from this study comprises multiple data points collected
through an ABC initiative at a large public research university in the United States. The
data are comprised of specific measurements of 4,421 courses across 56 departments
taught in the 2015-2016 academic year. The data were gathered via surveys and data
pulls from various campus financial systems by external consultants and staff members at
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the institution as part of the ABC initiative. The collected data were provided to the
researcher in an excel file granted from the Office of the Provost at that institution.
The data include the fully burdened costs, revenues and margins of teaching,
research, and auxiliary activities conducted throughout the University. Teaching activities
include data by faculty, school, discipline, location, course, program, student type, and
funding source. The data have been constructed to take advantage of the wealth of
measurable information available in existing source systems, including general ledger
data, HR and payroll data, student records data, course scheduling data, and facilities
data.
Variables
The following variables were measured as part of the ABC initiative for the 20152016 academic year. All variables listed below make up the ABC cost data (independent
variables) used to measure effect on course and department margins with HLM, as seen
in Table 3.1.
Table 3.1
Description of Activity-Based Costing Variables and Data Range
Title

Range

Description

In-state Student

0-1

In-state student classification per enrollment data (1 = 100%)

0-1

Out-of-state student classification per enrollment data
(1=100%)

0-1

International student classification per enrollment data
(1=100%)

Professor FTE

0-1

The amount of time a faculty member dedicates to a course as
a percentage of total activities (1=100%)

Credit Hours

0-400

Credit hours per course multiplied by the number of students

Out-of-state
Student
International Stud
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enrolled
Course Advising
Hours

0-994

Total number of hours reported in advising activities

Course Assessment
Hours
0-994

Total number of hours reported in assessment activities

Course Contact
Hours

0-2490

Total number of hours of face-to-face contact between
teacher-student

Course
Development
Hours

0-100

Total number of hours developing curriculum

Course
Management Hours 0-3360

Total number of hours of preparation prior to course delivery

Course Tutoring
Hours

0-3100

Total number of hours tutoring outside of regular class time

Facilities

1-38960

The cost to run the room or space of the course

Administration

4-93419

Administrative services overhead costs (HR, Registrar, etc.)

Business Services

1-264875

Business services overhead costs (Finance, Procurement, etc.)

Financial Aid

0-100000

Revenue from financial aid based on students enrolled
Procedures

An exploratory factor analysis or EFA in the software product JMP will be
completed to find patterns in the data and if applicable, determine latent independent
variables for the study. Exploratory factor analysis is frequently used in theory
development and analysis, especially for social sciences (Osborne, Costello, & Kellow,
2008). According to Osborne et al., (2008), researchers must consider the following
topics when undertaking an EFA: (a) factor extraction methods, (b) rules for retaining
factors, (c) factor rotation strategies, and (d) sample size issues. The following section
will outline considerations in each of the aforementioned topics.
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Factor analysis has three primary purposes: (1) to determine the structure of a set
of observed variables; (2) for data reduction purposes to obtain a single measure of a
latent construct; and (3) to develop parsimonious scales that measure underlying factors
(Bauer & Curran, 2015). To determine the latent variables, an exploratory factor analysis
will be conducted in JMP using the selected data set. After the solution is obtained, the
researcher will determine the number of latent variables through extraction.
Extraction is the process of deciding how many factors to keep as part of the
analysis based on eigenvalues (Field, 2018; Osborne et al., 2008). The researcher will use
a scree plot to graph the factor with its eigenvalue; by graphing the eigenvalues, the
relative importance of each factor becomes apparent (Field, 2018). Once the factors are
extracted, the researcher will calculate the degree to which the variables load onto the
factors. It is common for researchers to retain factors with an eigenvalue of 1.0 or above
(Osborne et al., 2008). Often most variables will have high loadings on the most
important factor and small loadings on all other factors (Field, 2018).
In this likely example, the researcher will rotate the variables to increase the
dispersion of factor loadings. The goal of rotation is to simplify and clarify the data
structure (Osborne et al., 2008). This would result in more interpretable clusters of factors
(Field, 2018; Osborne et al., 2008). Varimax is typically the most common choice among
social science researchers (Osborne et al., 2008). Varimax, quartimax, and equamax are
commonly available orthogonal methods of rotation and the researcher will select the
most appropriate method based on the results of the EFA. The two types of rotations-orthogonal and oblique--offer different strategies for data analysis. Orthogonal rotations
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assume the factors are not correlated. Rotations that allow for correlation are called
oblique rotations. For this study, the researcher will perform an oblique rotation given the
variables detailed in the following section. With the latent variables identified, an HLM
will be constructed to test their effect on margins across different departments.
Hierarchical (nested) data usually present several problems for analysis (Osborne
et al., 2008). For this reason and others HLM becomes “necessary in this age of
educational accountability and more sophisticated hypotheses” (p. 446). Hierarchical
linear modeling is a complex form of ordinary least squares (OLS) regression that is used
to analyze variance in the outcome variables when the predictor variables are at varying
hierarchical levels (Osborne et al., 2008). The HLM for this analysis will be multilevel:
courses for level one and by department in level two. As mentioned previously, there are
4,421 courses within 56 academic departments.
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Figure 3.1. Hierarchical linear model for measuring the effect score of ABC variables on
course and department margins.

Limitations and Delimitations of the Study
While ABC has only been implemented in select universities, assumptions
concerning higher education resource allocation are noted throughout the literature in
alternate contexts. However, one delimitation is that the data gathered are only from one
university, which could limit the feasibility of this study’s conclusions for some
education leaders, such as those at small, private, nonresearch, public-regional, or other
universities with a combination of these factors.
The study was also limited by data available from the university whose ABC data
were gathered. While ABC data included cost factors down to the individual course level,
other data that could inform the research questions or expand them were not available,
such as college or department allocations from the institution, student demographic data,
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or cost data segmented by funding source. The scope of this study is therefore restricted
to variables from the ABC initiative.
Summary
In summary, data were gathered from an institutional-level ABC initiative at a
large public research university in the United States. This ABC cost data were analyzed
with a series of statistical methods culminating into the effect of this cost data on
course and department margins. Even though the data was sampled from one
institution, the utility of the data and the findings will likely be high; every accredited
institution of higher education in the United States offers courses for the completion of
a degree. The following chapter presents results from this analysis.
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CHAPTER FOUR
RESULTS
This study examines the effects of ABC variables on course and department
margins at a large public research university in the United States. Two specific
research questions were posed: (a) what are the estimated effects of ABC variables on
course margins? and (b) do differences among departments affect course margins? This
chapter provides the results of the analyses as described in Chapter 3 of this study and
confirm or deny the hypotheses of the researcher. First, this chapter briefly describes
the ABC variables utilized for analysis. Next, the steps taken to set up the variables for
an HLM analysis are described. Finally, the results of the analysis are outlined and
described.
Descriptive Profile of Activity-Based Costing Variables
As shown in Chapter 3, Table 3.1 details the ABC variables were included as
part of the analysis as measured by a 2015 ABC initiative at a large public research
university in the United States. The 4,298 courses measured by the initiative are part of
56 separate departments or colleges. Table 4.1 shows the frequency distribution of the
course offerings by department or college and showcases the wide distribution of
courses across these organizational units. As shown by the table, no department hosts
over 6% of the total courses, showcasing a wide distribution across departments.
Those departments that are labeled as a college or other unit are for courses that did not
fit into a specific department but were part of a degree program.
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Table 4.1
Breakdown of Courses by Department
Department
Anthropology
Art
Art History
Biochemistry
Bioengineering
Biology
Botany & Plant Sciences
Business Administration
Cell Biology and Neuroscience

Courses
95
65
60
53
85
92
54
220
39

% of Total
2.21%
1.51%
1.40%
1.23%
1.98%
2.14%
1.26%
5.12%
0.91%

Cell, Molecular, and Developmental Biology
CHASS First Year Experience Program
Chemical and Environmental Engineering
Chemistry
College of Engineering
College of Nat & Agric Sciences
Comp Lit & For Lang/Hisp Admin
Creative Writing
Dance
Earth Sciences
Economics
Electrical Engineering
English
Entomology
Environmental Toxicology
Ethnic Studies
Gender and Sexuality Studies
Genetics Program
Graduate Division
History
Honors Program
Liberal Studies Program
Literatures & Languages
Materials Science and Engineering
Mathematics

23
15
114
191
23
8
85
141
76
63
121
103
127
59
21
107
38
14
3
145
15
22
221
19
220

0.54%
0.35%
2.65%
4.44%
0.54%
0.19%
1.98%
3.28%
1.77%
1.47%
2.82%
2.40%
2.95%
1.37%
0.49%
2.49%
0.88%
0.33%
0.07%
3.37%
0.35%
0.51%
5.14%
0.44%
5.12%
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Mechanical Engineering
Media and Cultural Studies
Microbiology
Music
Nematology
Neuroscience
Philosophy
Physics and Astronomy
Plant Pathology and Microbiology
Political Science
Psychology
Recreation
Registrar and related offices
Religious Studies
School of Education
School of Medicine
Sociology
Soils & Environmental Sciences
Statistics
Theatre
University Writing Program

74
62
25
200
4
13
102
113
23
120
148
9
2
51
179
54
141
50
76
66
49

1.72%
1.44%
0.58%
4.65%
0.09%
0.30%
2.37%
2.63%
0.54%
2.79%
3.44%
0.21%
0.05%
1.19%
4.16%
1.26%
3.28%
1.16%
1.77%
1.54%
1.14%

Determining the Latent Variables for Analysis
An EFA was run using the statistical software program JMP (version 14). An
EFA is a technique to identify the underlying relationship between measured variables
(Osborne et al., 2008). Extraction is the process of deciding how many factors to keep
as part of the analysis based on eigenvalues (Field, 2018; Osborne et al., 2008). The
results of the EFA are shown in the calculated scree plot (see Figure 4.1).
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Figure 4.1. Scree plot results of exploratory factor analysis.
The relative importance of each factor becomes clear with the scree plot to graph
the factor with its eigenvalue (Field, 2018). Eigenvalues are a measure of how strong a
given factor is defined in the data (Field, 2018). Each factor captures a certain amount of
the overall variance in observed variables (Field, 2018). As described in Chapter 3, it is
common for researchers to retain factors with an eigenvalue of 1.0 or above (Osborne et
al., 2008). The scree plot shown in Figure 4.1 confirms four “breaks” for analysis. The
following breaks of the scree plot analysis show four factors with eigenvalues above 1.0
and multiple factors that have eigenvalues below 1.0. Based on existing research, the
factors with values below 1.0 will not be used for the study (Field, 2018; Osborne et al.,
2008).
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The next step is to rotate the factors to simplify and clarify the data structure
(Osborne et al., 2008). As described in Chapter 3, this should result in more interpretable
clusters of factors (Field, 2018; Osborne et al., 2008). The researcher opted for oblique
rotations, assuming factors are correlated (Osborne et al., 2008).
Table 4.2
Rotated Factor Scores of First Exploratory Factor Analysis

In-State Student
Out-of-State Student
International Student
Academic FTE
Professor FTE
Credit Hours
Advising Hours
Assessment Hours
Contact Hours
Development Hours
Management Hours
Tutor Hours
Facilities Costs
Course Administration
Student Support
Financial Aid

Factor 1
1.02
-0.03
0.64
-0.08
0.08
1.00
0.45
0.33
0.17
0.01
0.03
0.50
0.60
0.06
1.00
0.95

Factor 2
-0.02
-0.05
-0.03
0.89
1.03
-0.01
0.42
0.47
0.65
0.01
0.66
0.38
0.44
1.01
0.02
0.02

Factor 3
-0.08
0.97
-0.02
0.09
-0.11
0.00
0.19
0.18
0.00
-0.04
0.00
0.16
0.03
0.02
0.00
0.11

Factor 4
0.02
0.97
0.00
0.26
-0.20
0.01
0.06
0.00
0.22
0.20
0.18
0.05
0.08
0.04
0.02
0.02

The rotated factor loadings showcase the weaknesses among multiple latent
variables. Multiple variables across factors load under 0.1. A factor loading this small
usually designates a small or insignificant relationship between the observed variables
(Field, 2018). In factors three and four, hardly any variables load in a significant way.
In addition, there are several factors that load above 1.0. A factor above 1.0 suggests
that the researcher should take steps to confirm and address issues of multicollinearity
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(Field, 2018). This observation demands that additional steps be taken to investigate
potential issues of collinearity in the data (Fields, 2008). The process for these
additional steps are outlined in the following section and are a supplemental process to
undertake given the initial results of the EFA.
Strategies to Address Data Integrity
The weak factor loadings showcased in the previous section point to potential
issues of collinearity. Collinearity exists when there is a strong correlation between two
or more variables (Field, 2018). This is a surprisingly common data problem among
social science researchers (Yu, Jiang, & Land, 2015). Low levels of collinearity are not
threatening to overall data integrity; however, significant concerns arise as collinearity
increases (Field, 2018). One way to look for collinearity in the data is to check for
correlations among the variables. This is a “ballpark” method where correlations above
0.8 or 0.9 should be identified (Field, 2018).
A correlation analysis was run in JMP using the ABC variables designated for
the study. As shown in the correlation table in the appendix, there are strong
correlations between a variety of variables as measured by the ABC initiative. Credit
hours and student support are positively correlated, r = .99, for example. The
correlation between tutoring hours and advising hours is r = .98. The correlation matrix
suggests a very high likelihood of collinearity in the data set based on the correlation
scores (Field, 2018).
In situations of data collinearity, the researcher needs to be confident about
which variables to exclude which will help the data integrity of the other variables. A
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widely used strategy is to measure the variance inflation factor (VIF; Field, 2018). The
VIF shows whether a variable has a strong linear relationship with other variables
(Field, 2018). There are no set rules about what value of VIF should cause alarm.
However, most researchers agree that any VIF above 10 would cause concern to the
researcher and should be addressed (Field, 2018; Yu et al., 2015).
Table 4.3
Variance Inflation Factor (VIF) Scores based on Regression Analysis of Rotated
Factors
ABC Variable
In-State Student
Out-of-State Student
International Student
Academic FTE
Professor FTE
Credit Hours
Advising Hours
Assessment Hours
Contact Hours
Development Hours
Management Hours
Tutor Hours
Facilities Costs
Course Administration
Student Support
Financial Aid

VIF
11886.74
174.93
23.86
13328.38
7242.81
4143.67
70.36
26.6
27.41
1.39
19.98
152.33
18.67
36072.83
387.83
2948.46

The results in Table 4.3 show that the data have issues of multicollinearity
based on the multiple factors with high VIFs (Field, 2018; Osborne et al., 2008; Yu et
al., 2015). Variance inflation factors quantify the severity of multicollinearity; the
results suggest a high severity. The most direct remedy against issues of
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multicollinearity is for researchers to “…remove one or more predictors that are highly
correlated with the other predictors in the model” (Yu et al., 2015, p. 120). A
significant disadvantage of this remedy is that if the variable removed is critical in
understanding or answering the research question, the yield is weakened (Yu et al.,
2015). Therefore, the following section will outline the ABC variables that were
removed from analysis and the rationale for the choice.
Activity-Based Costing Measured Variables Removed
The following section will describe the ABC measured variables that were
removed from the analysis and the corresponding rationale for each. All variables
selected were measured with VIFs well above 10.0 based on broadly accepted research
practices (Field, 2018; Yu et al., 2015). The following descriptions will outline why the
researcher believes the selected variables’ omission will have a minimal effect on the
ultimate results of the study.
Credit hours offered likely measures the same information of alternate variables
measured in the ABC initiative. According to the correlation analysis shown in the
appendix, credit hours was correlated (r = .99) with in-state students. This makes sense
logically; the more students enrolled in the course, the higher the credit hours granted.
Therefore, the researcher feels comfortable removing credit hours from the analysis given
the variable’s high VIF scores and its logical overlap with the in-state student variable.
Similar to credit hours, course management hours are also highly correlated to
another ABC variable. Management hours is significantly correlated with contact
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hours, r =.94. This makes sense logically; the more hours of lecture/discussion/contact
required, the more time a faculty member will spend on preparation.
Course tutoring hours presents a strong rationale for removal. Based on the
correlation table in the appendix, the additional tutoring hours is highly correlated with
advising and assessment hours which also measure student academic support required
outside of regular class time.
The next variable the researcher chose to remove was course administration.
Course administration costs are highly correlated with Faculty FTE and Academic FTE
based on the correlation table. It is a logical assumption that the more regular
employees and time required to teach a course, the larger the administrative services
overhead cost.
The final variable selected for removal was financial aid. Financial aid is highly
correlated with instate students (r = .97) and student support (r = .98). The more
students in a class, the more likely there will be financial aid resources measured.
Overall, the researcher identified multicollinearity in the data set by running a
correlation analysis and measuring each individual variable with their VIF scores.
Using broadly accepted research practices, variables with a VIF score of 10 or above
were isolated for evaluation (Field, 2018; Osborne et al., 2008; Yu et al., 2015). Using
those variables’ correlation scores compared with alternative variables with lower VIF
scores, the researcher felt comfortable removing the aforementioned variables and
proceeding with the analysis. The final selection of ABC measured variables are shown
in Table 4.4
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Table 4.4
Updated VIF Scores After Variable Removal
ABC Variable
In-State Student
Out-of-State Student
International
Student
Academic FTE
Professor FTE
Advising Hours
Assessment Hours
Contact Hours
Development Hours
Facilities Costs

VIF
6.19
1.28
1.62
10.16
9.02
9.60
5.68
5.88
1.15
8.20

All of the remaining variables have VIF scores below 10 with the exception of
academic FTE, which is just slightly higher at 10.16. The researcher has chosen to keep
this in given it is only moderately higher than the threshold established and given the
potential significance of the variable on the study’s utility. Understanding the
difference between faculty FTE and other types of academic FTE regarding effects on
course margins would be incredibly valuable to practitioners.
Restarting the Analysis Without Multicollinearity
Now that the variables have been remit of collinearity, a new EFA was run
omitting those variables selected in the previous section. Similar to the previous
analysis, the factors were extracted and rotated. As shown by the results in Figure 4.2,
there are two latent variables as measured by eigenvalues of 1.0 or above.
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Figure 4.2. Updated exploratory factor analysis results.
After rotation, the new factor loadings are measured and latent variables can be
identified (Field, 2018). Table 4.5 shows that only out-of-state students loads into the
second of two latent variables. The other two factors with partially significant loadings
in both advising hours and assessment hours have higher loadings in the first latent
variable. Development hours do not load significantly on either variable.
Table 4.5
Rotated Factor Loadings

In-State Student
Out-of-State Student
International Student
Academic FTE
Professor FTE
Advising Hours
Assessment Hours

Factor 1
.96
-.04
.62
.75
.99
.62
.55

Factor 2
-.03
.35
-.03
.16
-.006
.58
.52
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Contact Hours
Development Hours
Facilities Costs

.83
.01
.95

-.10
.23
-.04

Because of the comprehensive nature of the variables included in the first latent
variable, the researcher will classify it as “Course Core and Support Functions.”
Should the latent variables be broken up further, a more specific title would have been
identified. However, the first latent variable contains variables related to student count,
faculty activities, and overhead costs. This makes a more specific name challenging.
The title “Course Core and Support Functions” accurately encompasses the various
variables assigned. The second latent variable which only contains out-of-state students
will be named thusly.
Hierarchical Linear Model Results
With the latent variables identified, a hierarchical linear model was constructed.
The results for the first research question is shown in Table 4.6.
Table 4.6
H1: Hierarchical Linear Modeling Results
Term
Course Core & Support
Out-of-State Students

Estimate
10942.68
-3802.11

DFDen
362799
485462

t Ratio
14.71
-0.506

Prob >[t]
<.0001
<.0001

As shown in Table 4.6, the ABC variables selected for this study have a
significant effect on course margins, confirming the first hypothesis of the study. The p
value calculated demonstrates a highly significant relationship between both latent
variables and the dependent variable of margin (Field, 2018). With a data sample of
this size, the t-ratios for both latent variables suggest significance.
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Of particular note for practitioners are the estimate scores for each variable. In
the latent variable Course Core and Support Functions, each unit increase leads to an
increase in margin totaling $10,942.67. The latent variable Out-of-State shows a
coefficient estimate of -3802; this means out-of-state students are costing courses and
departments. For every unit increase of out-of-state students, the margin of the course
decreases by $3,802. This result will be discussed further in Chapter 5.
Table 4.7 showcases the results of the second research question: do differences
among departments affect margins? Based on the results, differences among
departments have a significant effect on course margins.
Table 4.7
H2: Hierarchical Linear Modeling Results
Term
Departments

Estimate
224629240

Std error
51723475

Wald p-value
<.0001

The residual estimate is the error measurement that shows that there is not a whole lot
of variation along the regression line due to its low score (Field, 2018). Overall, the
relationships between the latent variables and margins are stronger in some
departments than in others. Stated another way, the differences in departments effect
the relationship between the latent variables and course margins. The results can also
be shown in the updated HLM model shown in Figure 4.3.
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Figure 4.3. Updated hierarchical linear modeling results.
With the updated model, the significance of the ABC latent variables on Course
Margins are highlighted with their p value. Each independent ABC variable
contributing to the latent variables are marked with their measured factor score. In
addition, the significance of departments on course margins is highlighted with the p
value.
Summary
Based on the results of the study, both hypotheses as outlined in Chapter 1 have
been supported. Multicollinearity in the data was confirmed by a correlation analysis
and measuring the variables’ VIF scores. To combat this, the researcher removed the
ABC variables that had high correlation and VIF scores. The result became two latent
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variables: (a) Course Core and Support Functions, and (b) Out-of-State Students. The
following HLM analyses confirmed that ABC variables have a significant effect on
course margins and differences among departments have a significant effect on course
margins. These findings are situated in the existing literature and the researcher’s
theoretical framework in the following chapter.
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CHAPTER FIVE
DISCUSSION OF FINDINGS

This chapter outlines the research questions and the findings of the study. Next,
these findings are situated within the existing literature and the conceptual framework in
depth. Finally, after identifying the limitations of the study, the researcher provides areas
for future research.
Research Questions and Findings
The present study seeks to answer the following research questions:
1. What are the estimated effects of ABC variables on course margins?
2. Do differences among departments affect course margins?
Using data from an ABC initiative at a large public research university, this study
sought to measure the effects of those 16 ABC variables measured across over 4,000
courses on margins. The principal findings of this study supported two hypotheses:
1. ABC variables selected in the analysis have a significant effect on course and
department margins, and
2. differences in departments have a significant effect on margins.
The supplemental findings supported by the study are equally significant:
1. Eight of the variables measured in the ABC initiative are highly correlated to
another variable measured in the initiative.
2. For every unit increase of out-of-state students, the margin of the course
decreases by $3,802.
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These findings are noteworthy both due to the limited research on ABC in higher
education and because of the applicability across universities. By analyzing the outcomes
of the analysis, which include the factors that have a significant effect on course margin,
university leaders have further cost data to assist in decision-making. Many universities
to date are in PBF arrangements with their state funding agencies or managing financial
challenges mandating closer scrutiny on cost (Massey 2012; Mitchell & Leachman,
2017). The following sections will discuss these findings within the context of existing
literature and the theoretical framework.
Statement of the Problem
As discussed in Chapters 1 and 2 of the study, since 1985, state governments have
been forced to make tough decisions on spending priorities; this has historically reduced
the level of financial support given to higher education institutions despite their growing
importance to society. With declining state support, universities are forced to decide
whether to increase costs or cut programs, with the former more common (Marcus, 1997;
Couturier, 2006; Zusman, 2005). These factors contribute to an incredibly challenging
funding landscape at the state and national levels.
Given this declining state support and increased scrutiny of allocated
resources, there has been consistent pressure from state and institutional leaders to
manage a decreasing availability of resources (Granof et al., 2000; Massey, 2012;
Zusman, 2005). The pressures from national trends in higher education have
downstream effects all the way to the college level. Department chairs and deans
are now thrust to the forefront of cost management to ensure resources are
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allocated both strategically and prudently, meeting the expectations of their
institution’s funding model (Massey, 2012).
This study seeks to provide further data and context to those aforementioned
leaders by analyzing the effects of ABC data on course margins. By analyzing the
results of ABC data at a higher education institution, the conclusions garnered
should help leaders understand how to stay in business, which is a novel tool in a
challenging funding landscape for higher education. The outline of this study in the
context of the problem statement is showcased in Figure 5.1 (also described in
Chapter 1). With national factors contributing to a challenging funding landscape
for higher education leaders, these leaders can use insights from ABC analyses to
provide both the context for resource allocation and a roadmap for change as
necessary.
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Figure 5.1. Results framed in existing literature.
Situating the Findings in the Existing Literature
The findings of this study are well positioned to contribute to the existing
literature, especially given the limited existing research in ABC in higher education. The
landscape in higher education funding is particularly challenging, especially since the
recession of 2008. Total funding for public 4-year colleges in 2017 was nearly $9 billion
lower than 2008 levels, adjusting for inflation (Mitchell & Leachman, 2017). This
constrained funding environment has resulted in alternate funding arrangements between
states as those funding bodies hope to instill further accountability and insight into the
further limited financial resources to universities (Granof et al., 2000; Massey, 2012;
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Massey, 2018; Zusman, 2005; Couturier, 2006). These alternate funding arrangements
lead to new models of PBF, including the use of new costing methodologies such as
ABC.
As outlined in Chapter 2, the number of peer reviewed sources on ABC in the
higher education setting is minimal, so the researcher expanded the literature review to
also include industry white papers. The principal takeaways from these sources
specifically studying ABC in higher education were that, while the implementation of
ABC might be costly and operationally challenging, the end result could provide
planning tools that will inform previously unknown resource allocations (Anguiano,
2013; Biard, 2007; Granof et al., 2001). The results of this study confirm these takeaways
and provide a more precise rationale for the utility of an ABC analysis, should a
department, college, or campus decide to undertake the initiative. An educational leader
can use the results of this study to predict or contextualize their resource allocations.
Implications for Practice
The 2015 funding model between the UC system and the State of California
mandated that the UC system pilot an ABC initiative as part of the PBF agreement for
that budget year. In its summary report, the UC system sought to “deliver improved cost
data to assist academic decision making, specifically in optimizing resources allocation
for courses” (University of California, 2018, p. 5).
Based on the results of this study, the outcomes of the ABC initiative met UC’s
internal goals for optimizing resource allocation in the context of a restricted funding
environment. By analyzing the outcomes of the study that include the factors that have a
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significant effect on course margin, university leaders have the cost data to assist in
decision making. This capability is outlined in Figure 5.2, which showcases each
department with their associated course margins.
The box plot shows the overall margin of the department with the quartile
placements of courses offered by the department. In addition, it identifies the outliers in
terms of specific courses with margins outside the norm for that department. The box
represents the 25th, 50th, and 75th quartiles. The line in the box represents the median.
This type of report of college-level margins is essential for deans and university
administrators in the overall evaluation of resource allocation in their institutions
(Massey, 2012).

Figure 5.2. Boxplot analysis of course margins by department.
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Through this study the researcher was able to draw two specific conclusions, that
ABC variables selected in the analysis have a significant effect on course and department
margins and differences between departments have a significant effect on margins. The
selected variables which have a significant effect on margin are described in Table 5.1
Table 5.1
Variables Identified with a Significant Effect on Course Margins
Variable

Description

In-State Student

In-state student classification per enrollment data

Out-of-State Student

Out-of-state student classification per enrollment data

International Student

International student classification per enrollment data

Academic FTE

The amount of time an academic instructor (nonfaculty)
dedicates to a course as a percentage of total activities

Professor FTE

The amount of time a faculty member dedicates to a course as
a percentage of total activities

Advising Hours

Total number of hours reported in advising activities

Contact Hours

Total number of hours of face-to-face contact between teacherstudent
The cost to run the room or space of the course

Facility Costs

The supplemental findings were that for every unit increase of out-of-state students, the
margin of the course decreases by $3,802. These findings have germane implications for
the practice of higher education finance and management and therefore meet the
researcher’s original goals for this study.
As shown in Figure 5.1 after solving for the effects of ABC data on course
margins, education leaders should be able to:
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1. Have the knowledge to successfully adjust resource/allocations.
2. Meet outcomes required by PBF/governance.
3. Rectify state accountability and cost concerns.
4. Operate more successfully in a challenging funding landscape.
By interpreting the effects of ABC data on course margins, education leaders have the
knowledge to adjust resources or allocations. For example, many course margins shown
in department 57 (i.e., Medical School) in Figure 5.2 are a net negative. In addition, the
Literature Department (department 39) of has a considerable number of courses with
negative margins. Education leaders can specifically isolate those courses for action.
They can also identify departments with courses that have positive margins and leverage
those to help those with negative ones.
Based on the results of this study, those leaders might want to evaluate whether
those courses need to be offered. However, as discussed in Chapter 1, education leaders
must balance more than revenue and cost; the addition of a mission function is unique to
higher education and other nonprofits (Massy, 2012). A for-profit business model would
likely prohibit activity results with a negative margin; in public higher education, this
negative margin activity may be authorized regardless, if that activity is part of the
institution’s mission. (Massy, 2012). This is one of the ways the results of this study can
explicitly assist education leaders manage cost while balancing mission requirements. If a
selected course must be offered because of mission, leaders may identify the ratio of outof-state students given the results that show every unit increase in Out-of-State students
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has a negative effect on margin, as one example. They could also relocate the classroom
to a new space given the results that show a very high factor loading on facilities costs.
With the knowledge to adjust resources/allocations across departments and
courses, education leaders can meet the outcomes required by their states’ PBF or other
governance arrangements. For the UC, the results of this study meet the stated outcomes
of improved cost data. The following stages outlined in Figure 5.1 are more dependent on
the individual or group of education leaders. This researcher cannot claim that scholars
and practitioners will use the results of this study to rectify state accountability and cost
concerns or further operate their universities more successfully in a challenging funding
landscape. However, these outcomes are certainly possible when leaders have the means
to manipulate and adapt their course margins at the course, department, or college level.
This study provides the knowledge to do so.
The topic of ABC in higher education is nascent, yet significant peer reviewed
sources regarding higher education governance, PBF, and white papers on ABC have
been reviewed as a part of this study. The findings from the analyses confirm the utility
of ABC; a select number of variables as measured by the initiative have a significant
effect on course margins. They also give education leaders the context and data to
successfully adjust resources or allocations and assist in meeting various financial
outcomes required by a PBF or alternate governance model. However, the results also
point to potential inconsistencies when framed within the context of resource scrutiny in
the challenging funding environment where higher education operates.
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Situating the Findings in the Theoretical Framework
The researcher utilized the theory of inconsistent rewards as the framework in this
study of ABC in higher education. This theoretical framework provides a firm foundation
for the study of ABC in higher education and to view the relationship between the state
and its institutions of higher learning. As described by Kerr (1975), inconsistent rewards
are more likely to persist in complex organizations. Like corporations, government, or
other large organizations, universities are complex bureaucracies with numerous
processes, policies, and procedures. At a university, operational goals include academic
success (i.e., faculty teaching, student graduation rates), financial success (i.e., resource
allocations, margins) and market sensitive goals (i.e., tuition rate) among others. This
puts universities into a clear category for Kerr’s (1975) theory of inconsistent rewards.
More than just the lens from which to examine the topic, the following section outlines
how this theoretical framework permeated through the findings of each level of the study.
Activity-Based Costing: Supplemental Finding One
One of the supplemental findings of the study showed that for every unit increase
in Out-of-State students, the margin of the course decreased by over $3,000. Therefore,
Out-of-state-students on their own have a weak impact on positive margins, but the
university is still spending enough resources advising, assessing, and other activities on
those students, contributing to an overall net negative impact. This is the opposite result
that many university leaders would hope for based on the initiatives and activities of
many institutions (Dunker, 2019). In fact, a number of universities actually increase
resources towards specific amenities or activities just to attract students outside of their
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state in the hopes that their enhanced tuition rates will supplement declines in-state
funding (Dunker 2019; Slagter, 2019). The supplemental finding of this study would
support the assertion that this is precisely what not to do if the overall goal is to improve
university finances. This result is viewed through the theoretical framework of
inconsistent rewards; leaders hope for increased revenue with out-of-state students that
will contribute to stronger margins, but in reality, those students have the opposite effect
at the institution selected for this study.
Activity-Based Costing: Supplemental Finding Two
While the existing research (both peer reviewed and industry) has been somewhat
limited on the topic of ABC in higher education, there are a few key takeaways that are
consistent across the sources that do tackle the topic. One of them is that ABC as a
framework is incredibly hard to implement at every level: department, college, or
institution-wide (Anguiano, 2015; Biard, 2007; Granof et al., 2000). The inconsistent
rewards begin immediately, with Granof et al. (2000) arguing that the stronger the
management information system of an institution, the easier to apply ABC; yet, the
weaker the system, the greater the contribution of ABC. Regardless of the state of its
management information systems, the large U.S. public research university analyzed in
this study implemented an ABC initiative under the PBF with the state of California.
In addition to the supplemental findings regarding out-of-state students, the
immediate finding of this study was that there was significant multicollinearity in the
ABC data. Exactly 50% of the variables as measured by the initiative were highly
correlated to others, making them unusable in the study. It also means that the significant
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challenges in implementing ABC as evidenced by the findings of Anguiano (2015), Biard
(2007), and Granof et al. (2000) were made that much harder by gathering data across the
institution on eight variables that were measuring virtually the same thing as the eight
others.
State of California and National Performance-Based Funding Agreements
As described in the previous section, the State of California mandated that at least
one university in the UC system undertake an ABC initiative on their campus. The state
wrote that it hoped for improved cost data as part of the analysis but did not state any
explicit outcome or follow up required for the system to receive funding from the state
(University of California, 2018). In this vein, the state of California hoped for cost
control, but rewards the UC system with funding based on accountability, (i.e., if you do
the ABC initiative, you will be funded). This inconsistency is also present in the PBF
agreements of other states, where the hopeful goal does not match what the state has
designed in the agreement.
In other states, PBF models hoped for improved student success through
outcomes such as graduation rates, but rewarded institutions who enrolled as many
students as possible (Dougherty & Reddy, 2013). Critics of these models stated that they
were written without accounting for any operational realities, which was a principal
reason why many institutions hoped to change the dynamic (Dougherty & Reddy, 2013;
Hunt, 2008; Wellman, 2000; Zumeta, 2001). Some states responded with “holdback
features” where funding was held based on the specifics of the institution being able to
meet the written goals. All holdback features were eventually dropped and some states
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such as Florida maintained the PBF goals without it (Dougherty & Reddy, 2013). This
showcases the inconsistent rewards inherent in both California and other national PBF
agreements with their institutions. While the hopeful goals may be operational such as
student success, cost control, or other metrics of management, the ultimate goal that
states are rewarding is compliance.
Conclusion
The theoretical framework is the lens from which the researcher examines the
study. This researcher has identified the theory of inconsistent rewards as one ideal for
the topic. This framework has permeated throughout all levels of the study, from the
individual variables that were part of ABC to national trends in PBF agreements in higher
education. Figure 5.3 showcases how each level is observed within the framework of
inconsistent rewards.
At all levels, from the individual variables in the ABC initiative up to national
trends as part of the literature review, Kerr’s (1975) theory of inconsistent rewards frames
the results. The specific results of the study point to some key ways that education leaders
can adapt and adjust their resource allocations in the pursuit of balanced margins. In the
context of the overall literature and the theoretical framework, these results could be
moot; regardless of an institution’s ability to manage margins or resources, the ultimate
relationship with the state is likely more dependent on their ability to manage
expectations regarding compliance and accountability, absent of financial outcomes.
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Figure 5.3. Inconsistent rewards at all levels of analysis.
Limitations
While the sample in the present study included 4,421 courses across 56
departments, this dataset was only from one university. The findings of this study could
be somewhat restricted to those universities of a similar profile of large public research
universities. In addition, while ABC data included cost factors down to the individual
course level, other data that could inform the research questions or expand them were not
available, such as college or department allocations from the institution, student
demographic data, or cost data segmented by funding source. As discussed in Chapter 4,

73

significant multicollinearity was discovered among the measured variables. This
multicollinearity effectually eliminated the statistical validity of exactly half of the
variables measured as part of the initiative (Yu et al., 2015). Finally, the supplemental
findings concerning out-of-state students should be explored further given the sample
size. It is possible that the number of out-of-state students did not reach critical value
which may undermine the findings.
Implications of the Findings for Future Study
The limited existing research on ABC in higher education gives a wide berth for
the results of this study to contribute meaningfully to the subject. Previous research
confirmed that higher education institutions adopt ABC practices at a much lower level
than other nonprofits or other governmental agencies, that implementing ABC is
incredibly challenging, and that ABC derives considerable cost data at the department
level (Anguiano, 2013; Biard, 2007; Granof et al., 2008). This research study provided
insights into the relationship between ABC variables and course margins with additional
supplemental findings that are germane to numerous leaders throughout higher education.
Based on the results of the study and the literature review, there are multiple avenues for
future study.
Activity-based Costing Variables and Course Margins
This study should be replicated using data from other universities that ran some
level of ABC initiatives on their campuses. Biard (2007) ran one ABC analysis at an
academic department within the University of Texas. Two more university departments
conducted ABC initiatives at another campus in the UC system (University of
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California, 2018). A similar study analyzing the relationship between those variables
and the margins of the department’s courses would be a welcome addition to the
available research. It would be particularly interesting to compare the potential latent
variables and various factor loadings that are derived from those alternate campuses.
Should the data be available, comparisons between the supplemental findings of this
study and those other universities could be examined.
Multicollinearity in Activity-based Costing Variables
As discussed in Chapter 4, significant multicollinearity was discovered among
the variables measured as part of the ABC analysis conducted at a large public research
university in the United States. This multicollinearity effectually eliminated the
statistical validity of exactly half of the variables measured as part of the initiative (Yu
et al., 2015). This amounts to a gargantuan cost in time and effort among the staff that
conducted this initiative at the institution based on existing literature documenting the
difficulty of running an ABC initiative (Anguiano, 2012). Even more troubling, it
potentially weakened the case for ABC’s ability to provide accurate cost data as part of
the PBF agreement with California.
A significant contribution to the existing literature would further explore these
select ABC variables and their multicollinearity. Why are these specific variables so
highly correlated with one another? What is the rationale for measuring these over
others with the goal of improved cost data? What are the most significant variables to
consider when measuring the cost of the education function (e.g., teaching) in higher
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education? These questions would be a logical next step to build on the results of the
current study and would present a significant contribution to existing literature.
Out-of-State Students
The second supplemental finding of this study was the discovery of the latent
variable Out-of-State students and its relationship to course margins in the selected data.
The outcomes of this supplemental finding are in direct contradiction to the actions of a
number of educational leaders (Dunker 2019; Slagter, 2019). Further research should be
done using both ABC and other forms of resource allocation with regards to the financial
impact of out-of-state students, including replicating this study using ABC data from
other institutions. A thorough review using the Google Scholar database confirmed that
there were few, if any, studies present that explored the financial impacts of out-of-state
students. If confirmed, there are considerable qualitative and quantitative studies
exploring why these out-of-state students have a negative effect on financial outcomes:
course load, advising/assessment, amenities to lure them to the institution, and more.
Conclusion
In this chapter, the research questions, findings, limitations, and findings situated
in the literature and theoretical framework were discussed. This study adds to a nascent
field in higher education, that ABC variables have a significant effect on course margins.
One of the study’s prime limitations was also a supplemental finding in that there was
significant multicollinearity among the measured ABC variables. This theme and others
should be explored in future research with the goal of adding to existing knowledge on
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the topic of ABC and higher education finance and assisting education leaders in
navigating a challenging financial landscape.
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APPENDIX A
Activity-Based Costing Variable Correlations
In State
Stu.

Out
of
State
Stu.

Intl
Stu.

Academic
FTE

Professor
FTE

Credit
Hours

Advising
Hours

Assess.
Hours

Contact
Hours

Development
Hours

Mgmt.
Hours

Tutor
Hours

Facilities
Costs

Course
Admin

Stu.
Support

Financial
Aid

In State Stu.

1.00

0.00

0.61

0.73

0.94

0.99

0.79

0.69

0.72

0.06

0.55

0.81

0.90

0.84

0.99

0.97

Out of State
Stu.
International
Stu.
Academic
FTE
Professor
FTE
Credit Hours

0.00

1.00

0.01

0.09

0.12

0.09

0.25

0.27

0.00

-0.11

-0.01

0.23

0.11

0.13

0.08

0.22

0.61

0.01

1.00

0.46

0.60

0.64

0.50

0.43

0.42

0.08

0.30

0.50

0.54

0.53

0.64

0.62

0.73

0.09

0.46

1.00

0.80

0.74

0.77

0.68

0.86

0.17

0.74

0.77

0.74

0.97

0.75

0.73

0.94

0.12

0.60

0.80

1.00

0.94

0.83

0.75

0.78

0.09

0.65

0.85

0.93

0.92

0.95

0.94

0.99

0.09

0.64

0.74

0.94

1.00

0.81

0.71

0.72

0.06

0.55

0.83

0.90

0.85

1.00

0.99

Advising
Hours
Assess.
Hours
Contact
Hours
Development
Hours

0.79

0.25

0.50

0.77

0.83

0.81

1.00

0.89

0.63

0.20

0.50

0.98

0.78

0.83

0.81

0.82

0.69

0.27

0.43

0.68

0.75

0.71

0.89

1.00

0.54

0.12

0.40

0.95

0.69

0.74

0.71

0.73

0.72

0.00

0.42

0.86

0.78

0.72

0.63

0.54

1.00

0.11

0.93

0.63

0.75

0.87

0.74

0.69

0.06

0.08

0.17

0.09

0.06

0.20

0.12

0.11

1.00

0.13

0.16

0.10

0.14

0.07

0.01

Mgmt.
Hours

0.55

0.30

0.74

0.65

0.55

0.50

0.40

0.93

0.13

1.00

0.49

0.63

0.74

0.59

0.53

Tutor Hours

0.81

0.11
0.01
0.23

0.50

0.77

0.85

0.83

0.98

0.95

0.63

0.16

0.49

1.00

0.79

0.84

0.83

0.83

Facilities
Costs
Course
Admin
Stu. Support

0.90

0.11

0.54

0.74

0.93

0.90

0.78

0.69

0.75

0.10

0.63

0.79

1.00

0.84

0.91

0.90

0.84

0.13

0.53

0.97

0.92

0.85

0.83

0.74

0.87

0.14

0.74

0.84

0.84

1.00

0.86

0.85

0.99

0.08

0.64

0.75

0.95

1.00

0.81

0.71

0.74

0.07

0.59

0.83

0.91

0.86

1.00

0.98

Financial
Aid

0.97

0.22

0.62

0.73

0.94

0.99

0.82

0.73

0.69

0.01

0.53

0.83

0.90

0.85

0.98

1.00
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